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Z"N, examined t o  d e t e r m i n e  t h e i r  adequacy to s u p p o r t  t h e  p roposed  
v)3: AES program.  D i f f e ren t  l aunch  complex c o n f i g u r a t i o n s  to meet 

t h e  S a t u r n  IB /Cen tau r  r e q u i r e m e n t s  were c o n s i d e r e d ,  i n c l u d i n g  H U  
E Z -  

c I : r :ve r : ; J  on of  LC-37A to Centaur  c a p a b i l i t y  and  LC-34 and  LC-37B D e  
w 4 : u  
P ; 4 R  L O  di ia l  c a p a b i l i t y .  
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a s c h ( > d u l e  and  to p r o v i d e  backup l a u n c h  c a p a b i l i t y ,  b o t h  LC-34 and  
v) E+ Q w p i u  3','.;, p r e s e n t l y  programmed f o r  S a t u r n  IB/Apol lo  c a p a b i l i t y ,  must 

be c o n v e r t e d  to d u a l  S a t u r n  IB/Apollo and  S a t u r n  IB /Cen tau r  4 6 * d d  
044 

0, c a p a b i l i t y .  The ma jo r  c o n v e r s i o n  r e q u i r e m e n t s  a r e  shown i n  
g; 2 T a b l e  I .  

.-a.la, r W  P r e s e n t l y  programmed LC-39 f a c i l i t i e s  can  s u p p o r t  t h e  
Q - P =  maximum proposed  S a t u r n  V l a u n c h  s c h e d u l e  o f  s i x / y e a r  a t  t w o  
I 

r n W Y  YES n o t  b e  p l a n n e d  f o r  t h e  programmed f a c i l i t i e s  u n t i l  a c t u a l  o p e r a t i n g .  
4 ( 3 w  e x p e r i e n c e  i s  o b t a i n e d .  
drna 
z m z  - 4  4 1 The s p a c e c r a f t  p r e p a r a t i o n  and checkou t  GSE and  f a c i l i t i e ' s  

The S a t u r n  l a u n c h  f a c i l i t i e s  and equipment  have  been  

It was conc luded  t h a t  to meet t h e  p roposed  l a u n c h  

m 4  

months i n t e r v a l s .  However, a h i g h e r  s u s t a i n e d  l a u n c h  r a t e  s h o u l d  

VlH 

d t  KSC are  c a p a b l e  of  s u p p o r t i n g  t h e  p roposed  l a u n c h  r a t e  of  e i g h t  
p e r  y e a r  i f  no ma jo r  s p a c e c r a f t  p roblems a re  e n c o u n t e r e d .  However, 
manpower a v a i l a b i l i t y  f o r  t h i s  f u n c t i o n  i s  a problem area and w i l l  
r e q u i r e  s p e c i a l  a t t e n t i o n .  
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UCJ 
Flu2 The Mar t in  M a r i e t t a  Co 
a F  computer program f o r  a n a l y s i s  o f  t h e  Apo l lo  p robe  dynamics 
EI f o r  MSFC under  t h e i r  Apol lo  A p p l i c a t i o n s  Payload  I n t e g r a t i o n  

c o n t r a c t .  .- a c c u r a t e  t h a n  t h e  p r e s e n t  MSC program which was deve loped  by 
0 Boeing .  On 'August 5 ,  M r .  Carl  Bodley o f  Mar t in  d e s c r i b e d  t he  
0 a n a l y t i c a l  t e c h n i q u e s  he has used i n  d e v e l o p i n g  t h i s  new program. 

Mar t in  has d iv ided  t h e i r  e f f o r t s  i n t o  two Phases. 
Phase I w i l l  r e s u l t  i n  a program f o r  a n a l y s i s  o f  dock ing  r i g i d  
c h ~ s e  and t a r g e t  v e h i c l e s  by a 26 degree o f  f reedom, n o n - l i n e a r  
model of  the  p robe .  Twenty-six e q u a t i o n s  of motion and 13  
e q u a t i o n s  of c o n s t r a i n t  are s o l v e d  by t i m e - s t e p  n u m e r i c a l  i n -  
t e g r a t i o n  t o  g i v e  i n s t a n t a n e o u s  v a l u e s  o f  39 unknowns. These 
unknowns a r e  t he  26 g e n e r a l i z e d  c o o r d i n a t e s  d e s c r i b i n g  p o s i t i o n s ,  
and 13 g e n e r a l i z e d  c o n s t r a i n t  f o r c e s  which are t r ea t ed  as Lagrange 
m u l t i p l i e r s .  C o n s t r a i n t s  come abou t  when the  probe  head o r  p i t c h  
arms c o n t a c t  t h e  drogue ,  when t h e  p robe  head i s  c a p t u r e d ,  and 
when the docking  c o l l a r s  c o n t a c t .  The program has the  c a p a b i l i t y  
f o r  dynamic a n a l y s i s  t h rough  probe  r e t r a c t i o n ,  and i n c l u d e s  models 
o f  a c t i v e  a t t i t u d e  c o n t r o l  sys tems on the  chase  and t a r g e t  v e h i c l e s .  
T h i s  program, t h e  p r o d u c t  o f  Phase I ,  w i l l  be o p e r a t i o n a l  i n  
O c t o b e r ,  1968. Probe load  h i s t o r i e s  o u t p c t  ea:: be used  i i i  Yorced 
r e s p o n s e  a n a l y s e s  of  e l a s t i c  models o f  t h e  chase  and ta rge t  
v e h i c l e s  t o  o b t a i n  i n t e r n a l  l o a d s .  

They b e l i e v e  t h i s  pEogram w i l l  bk more f l e i i b l e  and In 

Phase I1 i s  d e s i g n e d  t o  combine t h e  p r o b e  model deve loped  
i n  Phase I w i t h  e l a s t i c  models o f  t h e  chase  and t a r g e t  v e h i c l e s ,  s o  
p robe  l o a d s  and i n t e r n a l  l o a d s  can be de t e rmined  i n  one s t e p .  T h i s  
approach  a c c o u n t s  f o r  t h e  f a c t  t h a t  probe  f o r c e s  are a f f e c t e d  by 
t h e  f l e x i b i l i t i e s  o f  t he  v e h i c l e s  and i s  t h e r e f o r e  more a c c u r a t e  
t h a n  t he  two-s tep  approach ,  which i s  a l l  t h a t  i s  p r e s e n t l y  a v a i l -  
able.  For  Phase 11, new f l e x i b l e  body c o n s t r a i n t  e q u a t i o n s  must 
(be deve loped ,  and t h e  a c t i v e  a t t i t u d e  c o n t r o l  s y s t e m  models must 
be m o d i f i e d  t o  account  f o r  f l e x i b l e  body dynamics.  The one - s t ep  
program i s  t o  be  completed by March, 1969. I n t e r n a l  l o a d s ,  such  
as i n  OWS s o l a r  array a t t achmen t s  due t o  docking  o f  t h e  CM-SM, w i l l  
be d e f i n e d  by May, 1969. 
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